Objective: To determine whether low back pain (LBP) associates with altered postural stabilization and concomitant changes in cerebrocortical motor physiology. Methods: Ten participants with LBP and 10 participants without LBP performed self-initiated, voluntary arm raises. Electromyographic onset latencies of the bilateral internal oblique and erector spinae muscles were analyzed relative to that of the deltoid muscle as measures of anticipatory postural adjustments (APAs). Amplitudes of alpha event-related desynchronization (ERD) and of Bereitschaftspotentials (BP) were calculated from scalp electroencephalography as measures of cerebrocortical motor physiology. Results: The APA was first evident in the trunk muscles contralateral to the arm raise for both groups. Significant alpha ERD was evident bilaterally at the central and parietal electrodes for participants with LBP but only at the electrodes contralateral and midline to the arm raise for those without LBP. The BP amplitudes negatively correlated with APA onset latencies for participants with (but not for those without) LBP. Conclusions: Cerebrocortical activity becomes altered prior to arm movements requiring APAs for individuals with chronic LBP. Significance: These results support a theoretical model that altered central motor neurophysiology associates with LBP, thereby implying that rehabilitation strategies should address these neuromotor impairments.
Introduction
Seventy to 85 percent of people experience low back pain (LBP) and yearly expenses due to LBP are estimated to total 100 billion dollars in the United States (Andersson, 1999; Katz, 2006) . Although estimates vary based on the population sampled, up to 85% of people with LBP experience chronic, recurrent symptoms (Andersson, 1999) , demonstrating ineffective treatment for a large number of patients. Thus, we require a better understanding of the mechanisms that contribute to LBP in order to develop more effective rehabilitation strategies and improve treatment outcomes (Ebenbichler et al., 2001) .
LBP has been traditionally referred to in terms of mechanical changes to the spine and its surrounding tissues (Adams, 2004) . Alternatively, a 'kinesiopathologic' or 'functional pathology' model has recently been proposed, asserting that altered neural control of movement represents one possible mechanism for the development or persistence of chronic, recurrent LBP (Sahrmann, 2002; Adams, 2004; Langevin and Sherman, 2007) . This model theorizes that repeated movements and prolonged postures during everyday activities contribute to low back symptoms and pathology because these repeated movement patterns continually expose lumbopelvic musculoskeletal tissue to low-magnitude loading in the same manner, thereby accelerating either deconditioning through under-utilization or cumulative tissue stress and microtrauma through over-utilization. This pain-inducing trauma is then suggested to affect central sensory processing, which in turn, continues a cycle of aberrant movement patterns.
With regard to the altered neural functions hypothesized by the kinesiopathologic model, altered cerebrocortical processing of sensory input has been demonstrated, such that people with LBP exhibit an altered amplitude and spatial topography of cerebrocortical somatosensory-evoked potentials to painful or non-painful stimuli (Flor et al., 1997; Wiech et al., 2000; Schneider et al., 2004; Siddall et al., 2006; Diers et al., 2007) . Somatosensory-evoked potentials in response to pain stimuli are also modified by background muscle activation in participants with LBP, but not in participants without
